A novel approximate solution is obtained for viscoelastic fluid model by reproducing kernel method (RKM). The resulting equation for viscoelastic fluid with magneto-hydrodynamic flow is transformed to the nonlinear system by introducing the dimensionless variables. Results are presented graphically to study the efficiency and accuracy of the reproducing kernel method. Results show that this method namely RKM is an efficient method for solving nonlinear system in any engineering field.
Introduction
We conceive the following nonlinear system in this work [29] :
In this work, we demonstrate the solutions of (1.1). We suppose that (1.1) has a unique solution. where
The inner product and norm are presented as
, 1] may be described in a similar way.
The theory of reproducing kernels [5] was utilized for the first time by Zaremba. Reproducing kernel theory has significant implementations in numerical analysis, differential equations, probability and statistics [18, 35, 37, 40] . Recently, utilizing the reproducing kernel method (RKM), some authors investigated fractional differential equations, nonlinear oscillators with discontinuity, singular and nonlinear partial differential equations [1-4, 6, 7, 12-14, 16, 19, 21-28, 30-34, 36, 38, 39, 41] . This paper is prepared as follows. 
The inner product and the norm in 
Integrating this equation by parts, we have
(1)
By reproducing property, we have v, R y W 6 2 = v(y).
(−1) = 0,
(1) = 0, R y
(1) = 0,
and
The unknown coefficients c i (y) and d i (y) (i = 1, 2, · · · , 10) can be obtained from (2.2), (2.3), (2.4), (2.5), (2.6). This completes the proof.
The inner product and the norm in W 1 2 [−1, 1] are obtained as
Theorem 2.4. The space W 1 2 [−1, 1] is a reproducing kernel space, and its reproducing kernel function Q y is obtained
Proof. The proof of Theorem 2.4 is similar to the proof of Theorem 2.2. Therefore the proof is omitted. 
Solution representation in
is a bounded linear operator.
Proof. We get
B is bounded by the boundedness of B ij . This completes the proof. Now, put
(1,1) is a complete system in
Note that
Thus,
by (3.1). We obtain (Bv)(x) = 0. We acquire v ≡ 0 by B −1 . As a result, {ψ ij (x)} (∞,2) 1] . This completes the proof. 
Theorem 3.3. If {x
Proof. Let v be the solution of (1.2). By Theorem 3.2, {ψ ij (x)} (∞,2)
(1,1) is the complete orthonormal basis of
The approximate solution v n can be acquired from the n-term intercept of the exact solution v and 
Numerical results
We conceive the following nonlinear system in the reproducing kernel space in this section. 
Conclusion
We investigated approximate solutions of nonlinear systems in the reproducing kernel space in this work. We presented our results with Figures 1-7 . We verified that reproducing kernel method is very effective technique for solving nonlinear systems.
